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A commercial (Champion) spark plug cleansr was used as the basic
sand blast instrument., The spark plug was modified =14 ghtly (contact
points removed) so that it could be used to hold the fobrie securely
in the plug adapter directly over the orifice through which the abradant
is discharged. A fine sand sbradant was substituted for the sbrodant
normally uséd for cleaning upark plugs. This sand was scresned through
a no. 60 mesh sieve (250 micron openings). A controlled air supply
variable up to about 100 psi was used in this investigation. The air
is allowec to enler through the valve assembiy and air iines and by a
venturi action causes the sand to be drawn up the pick-np tube and
discharged through the nozzle jet into the fabric held firmly by the
gpark plug in the adapter, # % 7

g
The details of tue instrument are shown in Figure 1, in:

The fabrics tested in this study are listed below: ; SEP 26 1965

1, Cotton sateen 8.¢f oxnf/yd? (Vi 727) :

2, Cotton/nylon £,0 oz/ydR (ViZ 1266) : 1
3+ Experimental Fiver 6 - 8.0 oz/yd2 (VEE 1011B)

Le Nylon (Filament) 2.3 oz/yd? (VEE 230)

These fabrics were tested using air pressures of 12,5, 25, 50, and
100 pounds per sqguare inch,
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RESULTS _AND DISCUSSIONS:

The results of this inveeligation shown in Table I and Figure 2,
'ndicate thet a low air pressure (12,5 to 25 pii) is required to adequately

cveal differsnces among L.2 fabrics tested., At high air pressure, the
avradant is forcel against the fabric at excessive speeds .which ruptured
#lL of the fabrics tested in 2 few seconds, E

At 12,5 psi air pressurc, the ratio of the cotton/uylon fabric abrasion
to the all cotion fabric zbrasion is about 1.6 to 1 and at 25 psi this
ralio becomes 1.7 to 1 whereas on the Smith Sane abrader a ratio between
the abrasion cycles of these fabrics is 1.8 to 1. This data indicates that
for these fabrics there is a correlation between the spark plug cleaner

and the sand abrader. Figure 3 shows the relationship between these two
abraders for the cotton, cotton/nylon and fiber 6 fabrics. The curres

are practically linear for the cotton and cotton/nylon points but angles
sharply with the fiber 6 cata, This indicates that the fiber 6 fabric

has an increased abrasion resistance on the spark plug cleaner that is
disproportional to the abrasion resistance obtained on the sand abrader.
However, at an air prescure of 25 psi Lhis relationship ia much more

linear than at 12.5 psi.

Figure 4 shows the curves of the spark plug tester vs the Taber
abrader, The curves are linear between the cotton and cotton/nylon sanplesg
bul indicates a drop in abrasion cycles to less than that of the nyce
salteen on the Tabe= abrader for the‘fiber 6 samples, The fiber 6 fabric
s & plain weave construction while the cotton and cotton/nylon fabric
were sateens and ebraded on the filling flush side. This difference plus
the fact that the fiber 6 fabric was of a slightly lighter weight could
account for the drop in abrasion resistance with the type of action given
by the Taber abrader.

Figureg 5 and 6 show the relationship betwsen ubrasion on the spark
plug cleaner and the Stoll and the BFT abraders respectively. The Stoll
and BFT are flex type abraders and their relationship to the spark plug
tester are similar. The BIT curves are more nearly linear especially at
the 25 psi air mressure level than the Stoll curves.

Figure 7 shows the relationship between spark plug abrasion and the
wear gcore results from the combat course at Ft. lee. Wear scores are
assigned according to a reverse number system, i.e., the lower the nusber,
the better the fabric durability., Therefore to make a plot against a
direcl number system as used on abrasion testers, reciprocals of the wear
gcoves were used, The general shape of these curves are very similar to
those in Figures 3, 5, and 6.

A st of these figures show a2 linear relationship for the cotton
and cot nylon fabri s, but-a more severe action on the fiber 6 fabric
with the spark plug tester than on the other laboratcry abraders. This
condition is more pronounced at the 12.5 psi air pressure than at 25 poi
air pressure,
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There is a good correlation between Lhe spsrk pl
and the other laboratory abraders as well as combat course wear for lhe
wotton and cotton/nylon fabrics except for the Taber abrader., Although

8 12.5 psi »ir pressure is best for differentiating among fabric abrasion,
an air pressure of 2° psi yields the best results of those tested in
relation to the other abrasion testers, “s

The instrument shows good potential as a laboratory abrader for
scrsening fabrics for more extensive abrasion testing. I is simple to
operate and end-points are reached in sipgnificantly reduced time
periods. For example, it is at least 10 times faster than the Smith
and Stell abraders; 15 times faster than the Taber abrader and 5 times

faster than the BFT abrader.

It is planned to conduct a more extensive study of this devise for
abrasion testing. Different types of abradants, various distances
between fabric and jet nozzle, additional air pressures and modified
specimen holders should be investigated to determine the optimum conditicns
for testing materials for abrasion resistance to an air borme abradant.

Table I
Abrasion Resistance of Military Fabrics

Measured by a Sand Blast Hethod®

Tewic Tavei AV WDAVEL OB LS valILe
Code Content Weave (Seconds to blast hole)
(%) 12,5 pei 25 psi 50 pst 100 pai
VEE 727 100 cotton Sateen 60 19 6 1l
VEE 1266 50, pylon Sateen 98 32 10 2
50 cotton
VEE 1011B 100 Fiber 6 plain W75 100 9 5
VEE 830 100 Nylon plain 800 505 40 5
# Spark pj'ﬁg?lm-r'
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RUBBER CLEANER ADAPTER

RUBBER NOZZLE TIP

STEEL NOZZLE JET

AIR LINE ASSEMELIES (2 PCS.)
CLEANER CASTING AND PICKUP TURE
CLEANER BAG

ADAPTER MOLD-DOWN CAP &
CLEANER VALVE ASSEMBLY

CLEANER BAG FRAME ASSDMELY

. Dataila of tho Soark Tius Clccners
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